Common variants of the ACE gene and aneurysmal subarachnoid hemorrhage in a Danish population: a case-control study.
The intron 16 insertion/deletion (I/D) polymorphism in the angiotensin-converting enzyme (ACE) gene has been associated with rupture of intracranial aneurysms, but the effect of haplotypes within ACE has not been studied. This study investigated whether ACE haplotypes including the I/D polymorphism are associated with aneurysmal subarachnoid hemorrhage. The hypothesis was tested with a case-control design in 176 patients with aneurysmal subarachnoid hemorrhage and with 498 hospital controls. Through the pairwise tagging principle, single nucleotide polymorphisms (rs4291 A/T, rs4295 C/G, rs4305 C/T, rs4311 C/T, rs4331 T/C, rs4343 C/T) in the ACE gene were genotyped along with the I/D polymorphism. Haplotypes were estimated using the PHASE software. Fifty-five haplotypes were identified with 3 of these having a frequency above 5%: ACCCCIT (41.6±0.4%), TGTTTDC (32.1±0.5%), and ACCTTDC (9.5±0.2%). No significant difference in distribution of alleles, genotypes, haplotypes, or haplotype pairs between the 2 populations was found. Specifically, we could not reproduce previously reported associations between the ACE I genotype and intracranial aneurysms. When subdivided into groups of aneurysm location, we found a trend toward an association between homozygotes of the ACCCCIT haplotype and middle cerebral artery aneurysms, odds ratio=2.9 (1.0 to 7.6), which however proved insignificant (P=0.22) after correction for multiple testing. In this Danish population, ACE haplotypes and the I/D polymorphism did not contribute significantly to the overall risk of intracranial aneurysm rupture. Larger studies are needed to delineate the association between ACE polymorphism and ruptured middle cerebral artery aneurysms.